The present work investigates the effect of the counter ion nature on the noise of the over-limiting . It is found that the cation NH 4 þ presents a singular behaviour and the noise is minimal.
INTRODUCTION
Nikonenko et al. ). This phenomenon is caused by differences between the ion transport numbers in an electrolyte solution and those in an IEM. According to the classical theory of CP (Bard & Faulkner ) , no current higher than the limiting current (Ilim) is expected (analogous metal electrolyte interface). However, in practice, currents above the limiting one occur (Budnikov et al. ; Chang et al. ; Strathmann ) . These are the so-called over-limiting currents (Iov). Studies to explain why currents above the limiting current can be attained, and to identify the responsible physicochemical mechanism have been carried out.
The existence of Iov has been attributed to different causes in the literature, such as:
• the contribution of ions coming from water dissociation (Simons );
• the variation of the thickness of the diffusion limiting layer with current (Lerche & Wolf ; Nikonenko et al. );
• deviation of the hypotheses of the local electro-neutrality and local equilibrium (Rubinstein & Shtilman ) .
Others studies have shown that mechanisms such as the electro-osmotic flow in the diffusion boundary layer and the loss of perm selectivity at higher voltages are not fully responsible for the higher current densities observed in IEM (Krol et al. ) . Rubinstein & Shtilman () proposed that the existence of the over-limiting current could be due to an electro-convection phenomenon. The following authors 
EXPERIMENTAL METHODS

Electrochemical cell
The schematic representation of the current-voltage and the chronopotentiometry measurements is shown in Figure 1 . membrane (ΔV ) was measured by using two gold electrodes wires (φ ¼ 0.6 mm) on both surfaces of the membrane.
Membrane
The CEMs selected in this work were CMX obtained from Eurodia Co. They are homogeneous films comprising cross-linked sulphonated co-polymers of vinyl compounds on synthetic reinforcing fabric as listed in the following literature (Tokuyama Soda Inc. ).
Electrolyte solutions
The electrolyte solutions employed in the experiment were Ecochemie, Utrecht, the Netherlands; PGSTAT30) connected to one pair of graphite electrode plates (2.88 cm 2 )
at a current scanning of 10 μA/s. The potential difference across the membrane (ΔV ) was measured by using two gold electrodes wires (φ ¼ 0.6 mm) on both surfaces of the membrane.
Chronopotentiometry
The chronopotentiometry experiment presented in Figure 1 was performed with 0.05 N sulphate salts of ammonium and potassium ((NH 4 ) 2 SO 4 , K 2 SO 4 ). A fixed current density was applied through the test membrane for 100 s. The potential difference across the membrane was automatically measured every 0.2 s.
RESULTS AND DISCUSSION
The With the same co-ion sulphates, the plateau length of counter ion NH 4 þ is shorter than that of K þ (cf. Figure 2) .
The interface for the latter counter ion is more depleted.
The increase of mass transfer at over-limiting current (I > 
Comparison of the spectral density for counter ion
The processing applied to calculate the power spectral density of the random voltage noise is the analysis of the experimental data voltage time by the FFT. The graphical software origin 7.5 is used for this analysis. The spectral density SV(ƒ) computed for 
